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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Status 

1 )S Responsive to communication(s) filed on 79 March 2004 . 
2a)D This action is FINAL. 2b)E<] This action is non-final. 
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4a) Of the above claim(s) is/are withdrawn from consideration. 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-2, 5-8, 13, 15, 17, 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Soda et al (US 2003/0190807) 

Soda discloses a method for manufacturing a semiconductor device having a 
substrate, the substrate having a semi-conductor layer 18, a first barrier layer 19 of SiC 
disposed above said semi conductor layer, a low-k layer 20 disposed above said first 
barrier layer 19, a SiC layer 21 /third hardmask layer disposed above said low-k layer; a 
SiC layer 23/second hard mask layer disposed above layer 21/ third hard mask layer, 
and a layer 24/first hard mask layer disposed above said second hard mask layer, the 
method comprising: 

partially etching/alternatively etching said substrate with CF4 gas/ first etchant and 
C4F8 gas/a second etchant, wherein the first etchant etches layer 24, 23, 22 (col 3, 
paragraph 0045; fig. 6A), which reads on the first etchant has a low selectivity to a first 
hard mask material of said first hard mask layer, a third hard mask material of said a 
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third hard mask layer, and a first barrier layer material of said first barrier layer, but a 
high selectivity to a second hard mask material of said second hard mask layer 

the C4F8 gas/second etchant etches layers 20, 22 (col 3, paragraph 0045; fig. 6C), 
which reads on wherein said second etchant has a high selectivity to said first hard 
mask material of said first hard mask layer, said third hard mask material of said third 
hard mask layer, and said first barrier layer material of said first barrier layer, and said 
first second etchant has a low selectivity to said second hard mask material of said 
second hard mask layer. 
The limitations of claims 2, 13, 15, 17, 20 have been discussed above 
Regarding claims 5-6, Soda discloses forming a layer 22/second barrier layer formed 
between the layer 21 /third hardmask and low-k layer 20, the C4F8/second etchant 
etches through the layer 22 (col 3, paragraph 0045) 

Regarding claims 7, Soda discloses using C4F8/second etchant to etch portion of 
layer 23/second hardmask, the low-k layer and layer 22/second barrier layer 
simultaneously (col 3, paragraph 0048; fig. 6C) 

Regarding claim 8, fig. 6 C shows that the layers 23/second hardmask, low-k layer 20 
and layer 22/second barrier layer are patterned for a dual damascene method 

3. Claims 21-22, 25-27, 32, 34, 36, 39 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Soda et al (US 2003/0190807) 

Soda discloses a method for manufacturing a semiconductor device having a 
substrate, the substrate having a semi-conductor layer 18, a first barrier layer 19 of SiC 
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disposed above said semi conductor layer, a low-k layer 20 disposed above said first 
barrier layer 19, a layer 22/second barrier layer formed above the low-k layer 20, a SiC 
layer 21 /third hardmask layer disposed above said low-k layer; a SiC layer 23/second 
hard mask layer disposed above layer 21/ third hard mask layer, and a layer 24/first 
hard mask layer disposed above said second hard mask layer, the method comprising: 

partially etching/alternatively etching said substrate with CF4 gas/ first etchant and 
C4F8 gas/a second etchant, wherein the first etchant etches layer 24, 23, 22 (col 3, 
paragraph 0045; fig. 6A), which reads on the first etchant has a low selectivity to a first 
hard mask material of said first hard mask layer, a third hard mask material of said a 
third hard mask- layer, and a first barrier layer material of said first barrier layer, but a 
high selectivity to a second hard mask material of said second hard mask layer 

the C4F8 gas/second etchant etches layers 20, 22 (col 3, paragraph 0045; fig. 6C), 
which reads on wherein said second etchant has a high selectivity to said first hard 
mask material of said first hard mask layer, said third hard mask material of said third 
hard mask layer, and said first barrier layer material of said first barrier layer, and said 
first second etchant has a low selectivity to said second hard mask material of said 
second hard mask layer and the second barrier layer 
The limitations of claims 22, 25, 32, 34, 36, 39 have been discussed above 
Regarding claims 5-6, Soda discloses forming a layer 22/second barrier layer formed 
between the layer 21 /third hardmask and low-k layer 20, the C4F8/second etchant 
etches through the layer 22 (col 3, paragraph 0045) 
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Regarding claim 26, Soda discloses using C4F8/second etchant to etch portion of 
layer 23/second hardmask, the low-k layer and layer 22/second barrier layer 
simultaneously (col 3, paragraph 0048; fig. 6C) 

Regarding claim 27, fig. 6 C shows that the layers 23/second hardmask, low-k layer 20 
and layer 22/second barrier layer are patterned for a dual damascene method 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 9-10, 12, 14, 28-29, 31, 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Soda et al (US 2003/0190807) in view of Daniels et al (US 
6,583,047) 

Soda method has been described above. Unlike the instant claimed inventions as 
per claims 9-10, 12, 14, 28-29, 31 , 33, Soda fails to disclose forming the first 
hardmask/first barrier layer of SiN/SiC 

Daniels, in a method of forming microelectronic device, discloses that hardmask layer 
can be formed of SiN or SiC (col 21, lines 15-20) 

Hence, one skilled in the art at the time the invention was made would have found it 
obvious to modify Soda method by forming the first hardmask/first barrier layer of 
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SiN/SiC as per Daniels because Daniels discloses that preferably the hardmaks layer 
material is SiN or SiC (col 21 , lines 18-20) 

5. Claims 1 1 , 16, 30, 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Soda et al (US 2003/0190807) in view of Gates et al (US 6,716,742) 

Soda method has been described above. Unlike the instant claimed inventions as 
per claims 1 1 , 1 6, 30, 35, Soda fails to disclose forming the second hardmask/second 
barrier layer of TEOS 

Gates discloses a method for forming an interconnect comprises the step of forming 
an etch stop/hardmask of TEOS (col 5, lines 1-5) 

One skilled in the art at the time the invention was made would have found it obvious 
to modify Soda method by forming the second hardmask/second barrier layer of TEOS 
in view of Gates teaching because Gates discloses that an etch stop layer/hardmask 
include TEOS, MSQ and any other Si-containing material (col 5, lines 1-6) 

6. Claims 18, 19, 37-38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Soda et al (US 2003/0190807) in view of Tang et al (US 2001/0000246) 

Soda method has been described above. Unlike the instant claimed inventions as 
per claims 18-19, 37-38, Soda fails to disclose using the etchant of CHF3 and 
C4F6/fluorocarbon 

Tang discloses a dielectric etch process comprises the step of etching dielectric layers 
using CHF3 and fluorocarbons (col 5, paragraph 0053) 
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One skilled in the art at the time the invention was made would have found it obvious 
to modify Soda method by using the etchant of CHF3 and fluorocarbon as per Tang 
because Tang discloses that for the oxide/nitride compositions, the selective etch is 
based on a fluorocarbon with a lean etchant of CHF3 (see abstract) 



Allowable Subject Matter 

7. Claims 3-4, 23-24 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Vinh whose telephone number is 571 272 1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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November 8, 2005 



